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1020030091419 #^ 2004/3/25 

H s Vt ^ #:£*fl #*l-g- #^ ^^oltH^Jf Ei Aijro} eflolH 7fl 

4JJl» 2 H&l ^.Bl-oi^^, ^^n}- ;*]*l*i<y-A}oHi 

£ 4 
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1020030091419 #^ Q*}- 2004/3/25 

^"^l-§- JE.5}-o]t*| {Output driver for semiconductor device} 

£ l^r PVT ^ofl ^ efl ol E UfliflS. -fM*M 3Htr #5fl2] #^ 

£ 4^ i 2^4 £ 3^ He] £LSfol^ 3)5.» ^lfi M. <y^]X|aflol %^ ^5}oj 

£ 6^ *)H» He] ^-2H*H 3)5# ^0]*} a. ^ 3 ^UH)o] 
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1020030091419 #^ <Qt}: 2004/3/25 

4MR1 ^] 

< 7 > wv^^. ^.g. # ^ ^H^-ol^ofl 2j-*v 3} , ^ ^= eflolH(slew rate) 

^H3* 7fl^i*V ^£^1 #*l-g- =e]-ol^oll %o]t±. 

<8> C^^4 7Q-°- HV £ ^ll ^l^r ^ ^H*^ AjiEflj^ C-flojBl-1- ^^§>7l ^} 

^-f- EflolH(slew rate)^ zl a^SiM ^fl^th ^, 
PVT(process-voltage-temperature) ^-g-<^]£ l-^-^Jl #^ ^.^o]^)^)*] °) sfloje^ ^ 

i^Ji^ £151^- iiTflsH^ *lc}. 

^7> tH^I 711 ^^f. °1 ^-f, 4$l 5>^1^| 71^-4 <y=}^<i) ^ ^ 

Ir^t!: ^HH^S (termination)-^. 91*}^ jL2f7> ^711 £H , °1 

^ SKsignal integrity)^ *i^r» 2:2fl% v 4 1 Sl^r. 



26-4 



1020030091419 #^ <H*}: 2004/3/25 

<12> ole^V o]*-g_ ^oj, ^ £LBH*HH^ ^-f- £flolH7> Oj^j & o^KO. ^jzf^l & 

£^ *}^r ^51 ^-S-*>cf. <*HiM, -MXl^Rr #^ ^B^-olu]^ ^}X\ i PVT ^ofl cfl§>^ ^ 

<i3> £ pvt ^ofl 2)*Y ^ eflolH ^^iflS ^l^>7l #sfls] 

<u> £ Ssl-^.^o]^( Pre - driver : 100)^ /up ^!Jl7l- S-f 91^}°}^^^ ^ 

4-, #<3 S«i&)Ul)-I- Q^r*}?]^, ^el-^5l-o]^(Pre-driver: 110)^ dn ^]Jl7> *}o] e fl 
^S. °]<HM#5qif % + , #tf£ B«^Ei(12)«- ^i^rAl^lcf. E^|A El(11) ^ 

£ H ^1^(12) A>ololl ^lig^. <£^Q 7^J-(13, 14)£r #^ ^B}o]l^cfl^o) ^s. 5)] o] E ^ 

<is> n&iq-, £ 1^ ^ , PVT <£^1 £]*H ^^01 £-§.*Hr 7^-f c^^^i efloie^ 

[^<X o]^J7^> ^ J^] 
<16> ^. ^ o. &4$-jr n^f>}7] ^}<X Xl<^ 3°-^, H&l ^O^^H Aj^ro} 

<17> v±t$o\} n}^ tiV£^ JEL^o^^ ^1 ! A]Jr^ A o V 7l XI 1 ^1^^ 

efl ©I It XHtb -f , XI 2 ^IJl-I- *)1 1 sal neH^^, *|) 3 ^a]*}^ 

A oM XI 3 ^1^^ ^-f- eflolHl- XHt> ^, XI 4 #^*Rr Xl 2 Se) JELeMtHsq-, a] 
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1020030091419 ^^ <Qt\-: 2004/3/25 

<18> (^Hl) 

<19> o]t\, £ ^Al^ofl cflS}<*J icf ^jSflaJ o.^. ^^5f7lS 

<20> £ 2 ^ ^ ^^^1 u}s eflolH^ <^^1 ^oflS.A-l, §*y ^ 

<2i> £ 2^ =^o]y^^ s_ 4 ofl cej-oi^o) =03 E^fl^ iE ^( 41 )o) ^Kg. 

<22> £ 2<^] he] JE^o} ^ 1 Aijr( U p)-i- ^a]bt>^ CMOS ^^^(200)^-, 

1 ^JL(up)!- €i #^*H!r €^ ^ $£.(210)2}-, 
€^ ^ 5]S.(210)S.^-Ei #^S]tt ^1 1 ^^^-(220)^, 1 
(220)S^e| ^l^^ls^l sl^M 23^. 2 ^1H^-(230)1- ^lth}. 

<23> s. 2*\}*\, *fl 2 ^^^-(230)^ ^€^4 CMOS ^^(200)3) #^^r a}oH 

2 ^lS(/up)^ CMOS ^ &| (200)54 t^^H^l #^ 4-E^t}-. ^ ^ 
(210)5.^ Al^ofl ^ 1 ^ ^1 2 ^^^-(220, 230)7} £^0.5. o]d\}o] 
#€4. 2 *fl<H^-(230)7> cioilo]^-^^- ^ ^^^<a-o] CMOS °}tflE| (220)3] 

1 ^H-f (220)^r ^€^4 ^l^tf *1- 0 HI <^^€ ^£-(28)4 

NM0S B«^eK27)^. ^^4. CMOS <?] *1 E| (200)tt ^1^*1^-4 
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1020030091419 #^ <^^>: 2004/3/25 

CMOS ^tHEi^ NMOS H 31*1^(22)21- *fl l ^H^-(220)£l NMOS B 31*1 ^(27)^ PVT ^ 
<$<>] -B-A>^>cf. ^ 2 <M, ^1 2 ^^-^-(230)^ PMOS B 31*1^(29)5. 

<24> o]§l- £ 2 ofl JEA]5} = 3 ^S^-Ol^o) ^rg^ 

<25> £ 2°fl t<^ = 3 2=5}-o1«1tt £ 4 ofl 5^1 £ He] ^Hl-olH (400)^1 cfl-g-^V 

^ slSsl^, £ 4°\] #<3 B 31*1 (41)1- ^-S-*Hr s\S. o]v\-. 

<26> £ 2 °IH, CMOS ^^£^(200)^1 91 7}$)^ ^l3l(up)7> <5H efl^s. ^ol^, CMOS 

°J»lEi (200)1- ^*Rr NMOS S 31*1^(22)7} ^Sj-^^f. <4^i , CMOS 91*]*] (200)°) % 
n ^IJU/up)^ 3.-?- sfl US 4^*1, -£ 4«fl H*l€ H3!*liBl(41)7} 

<27> oleltl- ^*H1 &<>H, £ 2 ^ NMOS H31*1^e1 (22)^1 ^ £ 4<^1 5*1 ^ #3 

H^o^o] e^U 1 ii^- 3HH°11 ^ n]^^- ^ 014. j£ 2 ofl NMOS 

H 31*1 ^(22)^1 eflolH^ £ A o\) 5^X\Q H^*l^Ei(41)^ ^ sflolH^l ^IN: 

<28> ^ ^^oHx^ ^ ^ ^^(210)^ ^ 1 ^ *ll 2 ^1^^.(220, 230)^ *H^-*}<*1 NMOS 

H3l*l^Ei(22)5l ^ eflolHl- S^Rr « 0 >^^r ^]^^-. 

2 ^1H^-(230)1- €^1^ A}Jr(/ up )o) ^i=L eflolE^. ^Al7l^ ^o]cf. 

<so> on- ^ s\£.(210)tt *1Jl(u P )* ^*1*H ±^ ^Sr 1± 

€^ si 5.(210)^ 9lv]t]( 23)2}- *l<g 51^(24)5*1- \HJEL 
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1020030091419 2004/3/25 

TIMS (25)3}- ^1^^(26)5. ^£)<H 91^, 9l^](23)^ *\<&$£-(24)^ 9X 
Cf. ^1^2]S(24)2} #^^-gr \H— 7iMB(25)^ ^l^(up)^ ^H — Tflo] 

35.(210)^7 <^1« dt^j 5Hr Al^l- 

<3i> 1 *lH-f (220)^r SHl^^ ^^l^i<y- *}o}6\] ^l^ <£^£ ^ ^^-(28)4 NMOS H 

^1^(27)3. ^ 3)5(210)3. NMOS B^l^ (27)£] TiMSofl 

o] 7 }^cf. rrf^, ^ a]J:7> Z\o] eflfS. ^H^-sH oi^ ^oj- moS ^^1^(27)^ 

<32> ^1 2 *lMJf (230)^ PM0S H ^1^(29)3 ^^^cf. PM0S H^^^e1(29)^ 7flolH^ 

2}- < y(N23)l- **V^ i ^ol«.(220)^ NMOS ^®*\^t\(27)e) lELefl^ <£^r±. M0S B 
^1^(27)7}- 5^ ^-<?h PM0S H^£^liEi(29)^ H-gr^cf. PM0S H*<H*1^e| (29) 

7} Q-SrS)^, ^.Q&Qo} CMOS 91*1^(200)2] #^^^1 i^(N22)5 ^€4. , CMOS 

°J^e| (200)3^ #^£l^r ^-f- eflolHl- #^71^ Jl^I- ^ ^ oicf. 

<33> £ ^o. ^ ^fl* ^4 

<34> o>oi: ) xc^Afl^ ^ it^r ^ ^^-o.^. °]<5H, NMOS H^^1^E1(22)^ ;*}^ 

^ 7^ ^-f , HE) ILty°]V]S] #^ ^]Jl(^, CMOS ^]^E^ Jl)o) 

3l°lH7> ^7>§>7il ^, CMOS <yHE^ <^#ofl j-o. efl^o])^ §>oi efl^s ^0]^ 

^]Ji(up)7} <&7}5%#, ^^ol e NMOS ;E$*liEK22)£l <3^-g- ">oM, ^-oj efliSofl^ 

Si ell'tS € 0 l*Hfr CMOS «?ltHE^ #^>0J:<>] efl^)H7f tH*1?11 ^rf. 
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1020030091419 #^ Qz}: 2004/3/25 

<35> pvt **&°.g, °1*}<^ NMOS B^^liB^(22)2] ^ 7$°-, mOS 

£i(22)2|- -B-a>^- pvt NMOS (27) ^-g- ^7}*}?)} ^cf. 

n*2H f 2n^(N23)Sl 3l^Tr 4^ eflt^. ^oltlrcf. ^- ^4, PMOS 

H ^1^(29)^ ifr^ -M?H}H €£r£H ^^°M: CMOS °1^eK200)^ #^cfo.S 
*r *|-&H, *H efl^oflA^ s^- efl^S. CMOS 

<36> sg^ xg^ s]5.(210)^-^-Ei ^Jl(*-H efl^ ^ ^Jl)^ ^ls(up) 

^ e^o]^i ofl*i Aj^ofl ^HJ*}oJ <y;g A]^]- ^.oy ^ ^ S15.(210)M]^ *l<£s| 

<37> IE 3£- ^ ^ofl 4^. ^ eflolEo] tN^^ ^^1^ sjiM ^oilSAi, B}ol^i 

<38> £ 3^1 5.2] J=^o]tt]^ c 4 ofl #a c^oj^o^ #cf^(42) B^H^l^E^ 

<39> £ 3ofl c a) =5l-oitHo) £ 2 S-1 #^ He] naM^o] aj 

5}r Wtt £ 2^ ^ x}o] 7 } clef. 

<40> ^ 3*11 5^1 ^ #t}.£ He] =5}olu]^ °m <0J:(/dn)» ^SRr CMOS °J ^(300)54-, 

^JU/dn)* 2^ €^ #^*>^ ^ ^P6> 3 5.(310)2}-, 
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1020030091419 #§j 2004/3/25 

€^ ^ SI 5.(310)3.-?- Ei €^ ^]*Rr *fl 1 ^1^-^(320)21-, *fl 1 ^H^- 

(320)5.^3 ^H^l^ofl sJ*}o} fd^-AS.HSl^ *ll 2 *lH-f (330)1- ^«1*H}. 

<4i> £ 3^Ai, afl 2 ^H^-(330)^ CMOS E^ (300)2} #^#-4 a\o)o\] s$x]*}xq 

, #3^JL(dn)fe CMOS <&k)k\ (300)21 #^<EHH°1 #^ M-E^cf. ^ S)s. 

(310)3.-fEl ^ ^l^ofl o^sV^ ^) i ^ 2 *lHJf(320, 330)7> ^*>*1j°5. olc-flo} 

^1 2 ^^^-(330)7> ^H-i^^ ^ ^^j^og-o] CMOS (300)2} #^^o_S. 

^1 1 ^1^(320)^ ^^1^1^ a\o}6\} <£%s) pmoS B^l^E} 

(37)s+ ^£-(38)JL ^^4. CMOS 9j*|EK300)^r ^*l*I o g- A>o]ofl ^^c}, 

CMOS ^i^H^ PM0S h?3^^ El (31)5q- ;*fl l ^^-^-(320)21 PMOS H^^l^Ei(37)^ PVT ^ ^ 
-8-^>^>cf. £ 3 <*IM, *\] 2 ^H-¥-(330)^ NM0S H31*1^e| (39)5 ^^^4. 
<42> ol^l- £ 3 ofl 51*1 € #cf^ ne| ^.el-olul^ ^.g. A^t^^vtq. 

<43> £ 3 ofl _£Al<£ ^51 £LB}olH^ £ 4^ ^X\Q §cf o. ^ ^ a}-ol ^ (410) °fl tfl 

-§-^ Sl^SAi, £ 4^1 £^1^ E^^ iE ^(42)l- ^-^^ S] s. olcf. 

< 44 > £ 30^, CMOS 9jtHEK300)oll 2j7>£l^ <y m±SL(/dn)7\ H\-o)c^x\ efl^jsL ^o}^> 

CMOS "?liHE^(300)# ^*Rr PMOS B€^1^eK31)7> *^sl-€4. , CMOS 9jtH^ 

(300)21 #3 ^l^(dn)^ 3.-2-^ s>ol efl^s^. &o]f$-v±. , 51 4°fl 51*1=1 -^cf-g- 

H 31*1 ^(42)7} ^-g-sH ell** ^1^* #^(0UT) °-5. ^^tf. 

<45> ole^ ^*H1 SIol'H, £ 3 21 PMOS H^H^l^Ei (31)21 -£*v Jf-^ol £. 4°fl 51*1=1 #3 
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1020030091419 #^ ^*}: 2004/3/25 

PMOS H^l^Ei (31)31 eflojH^ £ 4°fl B^liEl (42)^ ^-f- efl 
olH^l *1*1>H 

<46> a. ^ofl/^ ^ 33.(310)2}- ^1 1 ^ ^1 2 ^1^-^(320, 330)-§- , PMOS 

B 31*1 ^1(31)21 ^-f- 3^*Rr u o v ^# 

<47> -S- 71^.^0] AfAVO. Al^(/ dn ) 7 > S>oHH S ^ efl^S ^ <>1 ^ -2- o]f # 

3s ^1 2 *fl<HJf(330)» €^1^ #^^l^(dn)^ ^ eJMBl- #^1?1tt 
<48> on- 2^M, €^ ^ 415.(310)^ ^^IJU/dn)* ^ ^-i: <d 

if ^ s| 5.(310)^ ^]»1e^(33)^ *l<2S]3.(34)2f i^o> 7flolB(35)2}- <£*\ 

Ei(36)S £^(33)2]- ^1^4)5.(34)^ *)^S. <&^.S)°] 91^. *1 £33.(34) 

2} ?1)°1B(35)2} oj^cj^ <£^Qr].. oja ^^(/dn)^ t11o1b(35)^ ^ 

<ytHBK33)^l ^l7>=1cf. ^lJL(/dn)2l efl^ol ^ s\ 

3.(310)^ #x]*}<^ ^ €^ ^JS» ^^t!-^-. 

<49> l ^1^-^.(320)^ *M*i<y--4 ^*l*i<y- *}°)°\] 3]^ PMOS (37)21- *\ 

^^-(38)3 ^ s|S.(310)S PMOS H 31*1 ^1(37)2] 7flolH<^l 

o] 7 >^c}. n^BM, €^ 4I3l7> 3.-2- EflfS °Jio|f£l<>1 PMOS B 31*1 ^(37)^ 

<50> *f| 2 ^1^-^(330)^ NM0S B 31*1^(39)3 NM0S B^*l ^ (39)2} TlMB^ 

ei-£(N33)l- ^}<^ l ^o}:" (320)2} PMOS B^*l^Ei (37)2} = eflojjif £^^cf. PMOS B 
31*1^(37)7^ 91^ NM0S B 31*1^(39)^ NM0S B 31*1 ^(39) 
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1020030091419 2004/3/25 

7> ^S-l^, ^l^^l CMOS °]tHiM(300)4 ^JEL(N32)S ^€4. , CMOS 

(300)3.-?- &\ #^3^ ^-f- efl^lH* 71 ^ i^t ^ ^4. 

<51> £ avt^o^ ^sflaj o. s t}~g-4 ^-cf. 

< 52 > i^ot ^5^, ^<y- -o^ PMOS H$*l:i&|(31)4 *ifh 

^-§- 7)*1 34-, Hsl ^.sfoi^o^ # ^ CMOS <atHE^ ^^304 ^ 

^ eflolB7> ^7H>t11 ^4. 2?, CMOS oiB^ofl ^>o} e^o^ ^.-f e^s. ^ol^> 

^ ^J:(/dn)7V ^71-s]^, ^ ^^o] a. PM0S h^]a e1 ( 31 )o] cg^^. 5 __o 
>H *H efl^^. ^ol^ CMOS ^^(300)4 ^A]jr2] ^ eflolH7> ?\*)7\] ^cf. 

< 53 > pvt <£-g-.°3. <&f>}°l PMOS B ^1^(31)4 ^-f- 7^1^ ^-f, PMOS B^*l^ 

B)(31)^ -R-^ PVT ^R3* ^ PMOS H 31*1^(37)4 ^ ^7>s>7)l ^cf. 

42**1, ^(N33)4 *14^r Al^-^ofl ^>ol €°1^4. ^ ^4, NM0S 

H^*1^4(29)^r ^m^H ^-&4^ ^^l^ovo. CMQS ola^ (300)4 #^^3 ^!tt 

*r 44*1, 3-4- efl^H efll^ ^1*}^ CMOS <?]tH4 (300)4 #5^J:4 ej-o] 

<54> jg^ ^ S|3.(310).§.-¥-iH sj^ ^lJL(3.-f efl^i ^ ^JO^r ^]s(/dn) 

4 #^ <H14 *1^<H1 -$-4€4. €^ ^ 4^(310)^4 4<£43- 

(34HH4 4<g ^4 s-^r ^ 

<55> c 4 ^ £ 2^- £ 34 He] ^efojt^ 5)^.1: ^4*}- lJ-^4 <|^X|oflol j=s]-ol 

4» MM. 
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1020030091419 



W% 9J*>: 2004/3/25 



<56> 



£ 4 si #^ c^oitj]^ = aej ce+ola](400)^ ELe^-ol ^ ( 4 10)^ ^f- 



(420)5. 



<57> 



=51 =^ltH(400)Sl- #t}-°t =e] =£1-01^(410)01 -g-^ £ 2S} 3<HM ^ 



^-¥-(420)^ ^^^°j-(VDDQ)4 3*1 ^(VSSQ^Hofl a] ^ <g^^ = <g 
H€*l^(41)°+ *1*(43, 44)^1- #t}£ H^^1^B](42)S. ^£4. *1^(43, 44) 

^ #qQ°]tt. ^^(420)^ ^^^«a-(vDDQ)3j- 3*1 ^^(VSSQ)^^! ofl 

€ H^^l^Ei (41)21- #cf^r H ^1^(42)^ AS ^ oi<4. 

£ 4 Si -£*H| oiol*l, SHl ^el-oltH (400)^1- = e| £L5fo]iil(4io)5L^E^ # 

^51^ ^3L(/up, dn)S| ^ ellolHl- #^1^0.5.*!, ^ ^-(420)5-^ &| #^5l^ 
(OUT) si ^ efloiHSl ^ufl^-g; s« ^ 5a^f. 

£ 5^ #^f- 3HH ^flol § ssi s.e1-ol«l ^Hl*V M. ^tg<£| ^ 2 ^AHjO] 

#^ £!5l-olul* 2EA1 *lcf. 

5. 5 Si #^ =£l-olwl^ #oj =5l-oltH(500)Sl- #cf£ HBl =5l-olttl(5io)o4- ^ 

^-(520)5 ^^cf. 

^^f(520)^r ^^(VDDQ)^ 3*1 ^ov ( vsSQ)A>olo 1 l =.<g 
H^^l^Ei(51)Sl- ^%K53, 54)S4- H^*l (52)5. <^7H, *HK53, 54) 

^ ^-51-^, ^-^(520)^ ^^^oj. (VDDQ)J q. ^ ^o}-(VSSQM>oHl 

^ B^*1^&K51)<4 S^-g: H^^l^El(52) D l IS ^ 5U^. 
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1020030091419 #^ 2004/3/25 

<63> £ 5 ch] ^ c^oiu]^ = e| =&l-oiti](5oo)sq- ^e] = tH (510) 

2} ^£7} £ 4^1 ^4-2]- 2:^- ^V^7> flfe 3# ^*>J1^ 51 4 2} 5\S.Q aR2# -g-<^^. 

<64> £ 50^ ^ £ 5^1 ^€ ^ -ELtq-olH (500)2)- He] 

*K510)^r ^ ^T^ 5)^-1- ^>-g-^l e^r4. °1 ^ ^H^l £ 451 ^-fiL 

<65> t£ 6 ^ ^-f- efl^lS W =3 ^el-olH] 5]5.» ^u]^ ^ ^ 3 ^Hl^ 

< 66 > £ 6^1 ^el-olul^ a ei c^ol ^ (600)21- n^o) tH (610)21- ^ 

^(620)5L ^^4. 

<67> ^§^(620)^ ^^(VDDQ)^ 3*1 ^9j-(VSSQ)A>ol<:»il <g;gsl ^ 

H^fl^l^Bl (61)21- ^%V(63, 64)2}- B^l ^ (62)5. ^^4. <^7H t *HV( 6 3, 64) 

^ 4^1, ¥^(620)^ ^^(VDDQ)^ 3*1 ^<y-(VSSQ)^Hl ^ 

€ B^^l^Bl(61)2l- H31*liEl(62)^ AS ^ 

<68> £ 6<H] £Al^ ^ ^oj^ = <g ^ c^olal (600)21- #4^- He) ^eM^ (610) 

21 ^3:7> £ 421 ^^-Sl- *}o] 7 } ol^ ^ -g- ^^^jt.^ £ 4 o) A>^^> ^^S>C}-. 
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1020030091419 #^ <£z\: 2004/3/25 

<69> s. ° s v ^ sa^°l , £ 6<H1 ^ J=£r 0 lH (600)2} #t}£ «e| = eM 

tH(610)^ CMOS cfl^l^l ^-^^ PMOS B^*1^e1 <4 NMOS S^l^l- A]~g-*lT}. 

£ 6^ o.S. £ 4 ^ ^-fsf ^<^^>cf. 

^IH^ 4 s &i=r. 4^1, #^ ^Hl-oltH-I- ^f-*H *\SL3] SKsignal integrity) ^ 

<7i> £ c^o]^!- Af-g-^ ^-f, PVT ^^.S. i*} ^ 

ofl 25fll ^ 5U^r *i^g- *1H«- ^ 91^. 
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1020030091419 °4.A- 2004/3/25 

11 

A 1 3HS7> aflo^ 2 ^!Jl# #^*>^ *fl i He) jE-EM^ 

*h 

» ^l^M, 
2] 

A l 

#7l 4 l He) ^e^-oltH^ 

A o v 7l 1 ^^Rr CMOS ^^£1-, 

A o v 7l >H l {lit <^*V ^ #^*Rr ^ ^ 35.sk 

#71 €^ ^ 2)5.5. -fE^ #^Sl^ 4 V 7l ^ <0JL# ^l*Hr *fl 1 *)H^-<4, 

a] , 
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1020030091419 #^ <^7}: 2004/3/25 

^71 *fl 2 *lH^Rr ^ A oM CMOS a}o]6\) fl*!*^, #7) all 2 

^JLtt #7] CMOS 0 JH]E121 t^^cHM^ M-BMH, ^7l ^ S]^^-^-Ei 

^"71 1^ Al^LcHl o^o} ^1-71 *0 1 £ *|| 2 ^M-^7> ^HH^-S^ , 

[^T 1 * 3] 

*fl 2 %H1 

[^^J- 4] 

A 2 , 

^o V 7l A] 1 *1H^ ^"71 ^^^j- A}ojofl *\%g. <£?J^ 7^j- ^£ B 

^7} *\S.7\ ^0)^0] -§-o> a o > 7 ] ^ x ^o^".^ B3l*liEi7} H-grSl^ 

5] 

^7} CMOS Sl*H3*r ^71 ^i€^i 0 J-^ %x)#<S ^-<>H1 -*7l CMOS 

NMOS S^^i^e^ av 7 ) ^ x ^c^^o^ H^l^E^ PVT ^ -iR^-g- -M^ 3-§- 
*hE*ll ^*]-g- #^ — Ef°] tH . 
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[3^* 6] 

*fl 5 * 0 H1 #7l *H 1 H^^l^Ei^ NMOS H^l^eH j1, # 7 ] ^} 2 

^H^ffe PMOS H^^l^o] $-9? ^SLS. *}~ «KE*I1 #^ i=HH«1. 

7] 

A o V 7) 1 ^*>^ CMOS ^^Eisf, 

^71 i ^ijl-i- ^l*Kr *n i ^cH^-sq-, 

^-71 2 ^€^^-4 #7l CMOS ^]tHE^ A>olofl # 7 ) ^ 2 

^Stt ^71 CMOS <?1^E^ fej^l^oj # a Al^l- M-Bfi^T^, a o V 7 ) ^ : A]^ 7 ]. oloflol^-^ 
^ A oM *)1 1 ^ *fl 2 alH^-7} ^MHl-SM, a o V 7 ] ^) 2 *lH«- 7 }- oloflo)^^ 

#71 #71 #^^JjL f^sf^ 31-1- -IKlJl^L *}±r ^£^1 #*l-g- #^ =E> 

8] 

*fl 7 %H1 5^*1, 

#71 afl 1 alM*-^ a o v 7] xi^^oj-^ **x}#<& A\o]o]) 7-1 f& ^« ^ H 
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#7] 1 91^ #7l *fl 1 B.^]^B\7\ Q-8rS\°] 

#7l 2 ^H-^* ^HMl-^lir ^ t^^S <s}^ «V51*ll #*l-g- #^ =5}ol^ . 
9] 

211 1 %H1 

#7l ^11 2 Ee] =ej-o]tH^ 

#7l ^1 3 ^iJll- ^*Kr CMOS ^BisK 

#7l 4 3 H^tl: ^ €^ ^Jl» #^*Rr ^ s}^, 

#7l S]S^^Ei #^3tt #7] ^ ^1^1- ^<5Rr afl 1 ^H-^, 

#7l /HI 1 ^HW-JLJfEi #^5q^ ^^Al^ofl o^o} *\] 2 ^M^f# ^ 

#71 ^i 2 *ih^ #7i cmos <y*iEi^ ^i^<y- ^^i*>^, #7i *ii 4 

^IJl^t #7l CMOS #^^-<Hl^^ M-^i-lH , #7l sJi ^ 

^<S€ #71 <0J:ofl # 7 ] *fl 1 ^ ^1 2 ^H^V ^}*1^5. ^H-i-SH, #71 

10] 

^11 9 *<H1 

#71 A]S7> oloflol^-^cH ol^ #71 *fl 2 ^H^-7> ojollol^-sl^ ^ °- m 

Sj-fe til£^l #*l-§- ^Hl-oltH. 
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[^^*o V 111 

*D 9 %H1 9X°]*\, 

^7) 1 *fl<H^r ^7] 3*1^ *W°fl B 31*1^2]- ^ 

%7\ €^ ^Jl7> ^l^ol^-sjol ^o_l Aj- 7 j ^1 i o) E^liE^} ^^5]^ 

^71 ^1 2 ^Hl^l 71^ ^ilsL #3 SUM*}. 

12] 

11 * 0 H1 5a°H, 

^"71 CMOS Sl^^ ^-71 ^^^^4 ^^l^«g- A>o]6|| 3*1*}^, A o V 7 ] CMQS oltt]E^ 
PMOS B^*]^^ A o V 7l 2fl 1 *lH-^ E^l^o] p VT ^JE- ^ o. o.A>tl ^J-g- 

13] 

12 %H1 SH^H, #7l l ^H-M E^liE^ PMOS H^I^eHjl, #7] x\] 2 
14] 

A J"7l ^ 3 ^IJl* ^!*Hr CMOS tN^, 
^7) 3 <Q3l» ^l^Rr afl 1 ^H^-fif, 
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^7) Xl 1 XH^iM^i #^5^ Xl<X^lJL°H 9)*}^ ^/SL^S)^ Xl 2 XM^f* 

#7] Xl 2 ^IH-T-^ A oM CMOS *H°fl ^1*}^, ^7] ^ 4 

^IJLtt #7l CMOS <ytHB^ ta^^o] >4eHM, A o V 7 ] ^ 3 ^Jr 7} . Oloflol^-^ 

<H 5^ ^ A oM xl i % xl 2 XH^-7> ^H^sH, A oM x] 2 XH^y °H 

#^ J=sH*l. 
15] 

XI 14 *<H1 &°H, 

^7} xl l XM-^ ^71 ^l^^l 0 ^ ^-°H1 H^^liEisf *i 

A oM XI 1 ^]J>7> ^Hl^ ^j-71 XI 1 XH^ B^l^E^} H^^H 

16] 

XI 1 %M1 

A oM B^l^E^ #7} =c]-£ H^^liEiA>olo 1 l XI 1 ^ XI 2 ^^-O] 
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4] 



400 




out 



T 

410 
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[5L 6] 



600 




out 



610 
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